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(54) Clock distribution via suppressed carrier to reduce EMI 



(57) In a computer or other digital system a clock or 
other synchronous signal (12) is routed from a source 
(16) to a destination (18) as a double side band sup- 
pressed carrier (DSB-SC) signal (14). The clock or other 
synchronous signal is amplitude modulated at the 
source using a broadband low frequency envelope sig- 
nal (20). The modulated signal is the DSB-SC signal, 



which then is routed over PC board traces (15) to the 
destination. At the destination, the DSB-SC signal is de- 
modulated to achieve the clock or other synchronous 
signal (60). The envelope signal (20,20') is separately 
generated from a common key (72) at both the source 
and destination, is routed to bother the source to the 
destination, or is routed from the source to the destina- 
tion. 
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Description 

BACKGROUND OF THE INVENTION 

This invention relates generally to methods and ap- s 
paratus for reducing electromagnetic interference 
('EMI') emissions from PC board traces in a digital sys- 
tem, and more particularly for reducing EMI emissions 
from clock and other synchronous signal traces for a 
computer or other digitally-clocked system. w 

Electromagnetic interference is electromagnetic 
energy emitted from electronic devices which, either di- 
rectly or indirectly, contributes to a degradation in per- 
formance of an electronic receiver or other electronic 
system. EMI radiation from poorly shielded electronic is 
devices, for example, degrade radio and television sig- 
nals resulting in audible or visible static at receivers 
picking up such signals. Governments typically regulate 
EMI emissions to enhance public use of the radio wave 
spectrum and other electromagnetic wave spectra. In 20 
the United States, for example, the FC.C. requires test- 
ing of devices and rates the devices by class according 
to their emissions. The United States F.C.C. Agency 
rates EMI emissions over a 120 kilohertz ("kHz") band- 
width. The 1 20 kHz bandwidth corresponds to the typi- 25 
cal bandwidth of a conventional communication receiv- 
er, such as an FM receiver. Reduced EMI emissions 
within such bandwidth reduce the interference output, 
otherwise perceived by a listener or viewer as, for ex- 
ample, static or white noise. 30 

Typical precautions taken by electronic manufactur- 
ers are to provide shielding of electronic devices to min- 
imize EMI emissions. Computer manufacturers, for ex- 
ample, typically use shielded cables and shielded hous- 
ings to minimize EMI emissions. This invention is direct- 3S 
ed toward a digital method and apparatus for reducing 
detectable EMI emissions within a critical bandwidth (e. 
g., 120 kHz).. 

SUMMARY OF THE INVENTION 40 

According to the invention, a clock or other synchro- 
nous signal is amplitude modulated at a source. The 
modulated signal is a dual side band suppressed carrier 
(DSB-SC) signal which is routed via PC board traces to <s 
a destination, where the DSB-SC signal is demodulated. 
The modulation spreads the clock signal energy over a 
widened spectrum so as to reduce EMI emissions over 
a bandwidth of interest (e.g., 120 kHz). 

According to one aspect of this invention, the carrier so 
signal in the amplitude modulation process is the clock 
or other synchronous signal. For a computer system 
such signal typically has a high frequency of 1 mega- 
hertz ( n MHz n ) or greater. The envelope signal for the am- 
plitude modulation process is a low frequency broad- ss 
band signal. Preferably, the envelope signal is a broad- 
band rectangular wave signal varying in frequency. The 
primary frequency components (i.e., the fundamental 



frequencies) of the broadband signal preferably occur 
within a range up to one-half the frequency of the clock 
or other synchronous signal. Primary frequencies up to 
the clock signal frequency also may be used. 

According to another aspect of the invention, the 
modulated DSB-SC signal and the envelope signal are 
routed from source to destination via a signal path in- 
cluding PC-board traces. At the destination the two sig- 
nals are used to perform a demodulation process by 
which the clock or other synchronous signal is retrieved. 

According to another aspect of the invention, the 
envelope signal is generated using a pseudo-random 
code generator. A key code or seed is input to the pseu- 
do-random code generator to derive the envelope sig- 
nal. In one embodiment, the source and destination 
each include a pseudo-random code generator. The key 
is either predefined and known to both the source and 
destination pseudo-random code generators, is sent to 
both the source and destination random code genera- 
tors, or is sent from one to the other of the source and 
destination pseudo-random code generators. In such 
embodiments the envelope signal need not be routed 
from the source to the destination, but instead may be 
separately generated at each of the source and desti- 
nation. 

According to preferred embodiments, a method and 
apparatus for reducing EMI emissions attributable to 
synchronous signals at off-chip signal paths in a digital 
system is provided, (e.g., EMI emitted directly from such 
off-chip signal paths or from other signal paths coupled 
to such signal paths). The digital system includes a 
source circuit generating a first synchronous signal for 
distribution to a destination circuit. The first synchronous 
signal occurs at the source circuit and has a first signal 
frequency spectrum, including a first frequency and har- 
monics of the first frequency. A first envelope signal is 
present and has a first envelope frequency spectrum in- 
cluding frequencies not greater than the first frequency. 
The first envelope signal defines a first bandwidth. A 
modulation circuit within the source circuit receives the 
first synchronous signal and the first envelope signal. 
The first synchronous signal is amplitude modulated 
with the envelope signal to generate a dual side band 
suppressed carrier signal. A first signal path routes the 
dual side band suppressed carrier signal from the 
source integrated circuit chip to the destination integrat- 
ed circuit chip. A second envelope signal having a sec- 
ond envelope frequency spectrum equal to the first en- 
velope frequency spectrum and defining the first band- 
width is present at the destination circuit. A demodula- 
tion circuit within the destination circuit receives the dual 
side band suppressed carrier signal via the first signal 
path and receives the second envelope signal. The de- 
modulation circuit amplitude demodulates the dual side 
band suppressed carrier signal using the second enve- 
lope signal to regenerate the first synchronous signal. 
Detectable EMI emissions attributable to the first syn- 
chronous signal are reduced by not routing the first syn- 
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chronous signal from the source integrated circuit to the 
destination integrated circuit, and instead routingthe du- 
al side band suppressed carrier signal. The dual side 
band suppressed carrier signal has energy spread over 
the first bandwidth at each side band. The first band- 
width is wide enough to reduce detectable EMI emis- 
sions. 

Preferably the lower edge of the DSB-SC signal left 
side band to the upper edge of the DSB-SC signal right 
side band spans at least 120 kHz. For adjoining side 
bands this is achieved using an envelope signal having 
a spectrum spanning from 0 to at least 60 kHz. For non- 
adjoining side bands this is achieved by using an enve- 
lope signal (i) having a spectrum commencing at more 
than 60 kHz; (ii) having a bandwidth greater than 60 kHz; 
or (iii) satisfying the following relationship: 2*f 4 + 2BW 45 
> 120 kHz, where f 4 is the lowest Irequency of the en- 
velope signal spectrum and BW 45 is the envelope signal 
bandwidth. The envelope frequency spectrum upper 
frequency bound preferably is less than or equal to one- 
half the first frequency, although the upper bound alter- 
natively may be as high as the first frequency. 

. In some embodiments a second signal path electri- 
cally coupling the source circuit and the destination cir- 
cuit is included. The first envelope signal is routed from 
the source circuit to the destination circuit via the second 
signal path. In such case the second envelope signal is 
the received first envelope signal. 

tn some embodiments a first envelope signal gen- 
erator is included at the source circuit for generating the 
first envelope signal. A second envelope circuit gener- 
ator is included at the destination circuit for generating 
the second envelope signal. The first envelope signal 
generator receives a predefined key from which the first 
envelope signal is derived. Also, the second envelope 
signal generator receives the predefined key from which 
the second envelope signal is derived. In some embod- 
iments the predefined key is changed, either periodically 
or aperiodically. 

An advantage of the invention is that the signals 
routed from source to destination along the PC board 
traces have their energy spread across side bands of 
the modulated signal. The result is a reduction in EMI 
emissions from the PC board traces. EMI emissions at- 
tributable to the PC board traces also are reduced. For 
example, systems, circuits or traces having a signal path 
experiencing e I ectromagnetically coupling , to a PC 
board trace will have reduced EMI attributable lo the 
synchronous signals flowing through the PC board 
trace. An advantage of using a predefined key for gen- 
erating an envelope signal for the modulated signal is 
that only the modulated signal need be sent from source 
to destination, instead of both the demodulated signal 
and the envelope signal. These and other aspects and 
advantages of the invention will be better understood by 
reference to the following detailed description taken in 
conjunction with the accompanying drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram of an apparatus for distrib- 
uting a clock signal via suppressed carrier accord- 
5 ing to an embodiment of this invention; 

Fig. 2 is a chart of a frequency spectrum for an em- 
bodiment of the clock or other synchronous signal 
of Fig. 1; 

Fig. 3 is a chart of a frequency spectrum for an em- 
io bodimenl of the envelope signal of Fig. 1 ; 

Fig. 4 is a chart of the modulated signal of Fig. I 
according to an embodiment of this invention; 
Fig. 5 is a block diagram of an apparatus for distrib- 
uting a clock signal via suppressed carrier accord* 
is ing to another embodiment of this invention; 

Fig. 6 is a block diagram of an apparatus tor distrib- 
uting a clock signal via suppressed carrier accord- 
ing to yet another embodiment of this invention; and 
Fig. 7 is a block diagram of an embodiment of a 
20 modulation circuit. 

DESCRIPTION OF SPECIFIC EMBODIMENTS 

Fig. 1 shows an apparatus 10 for distributing a clock 
25 or other synchronous signal 1 2 via a dual side band - 
suppressed carrier (DSB-SC) signal 14 according to an 
embodiment of this invention. In one embodiment a 
clock signal 12 is routed Irom a source circuit 16 to an 
operational circuit 17 of a destination circuit 18. The ap- 
30 paratus 1 0 is part of a computer or other digital system 
in which PC board traces and/or other off -chip or off- 
board conductive signal paths 15 electrically couple a 
source 16 and a destination 18. The PC board traces, 
for example, are formed as strips of metal or other con- 
35 ductive material. When a signal is routed over traces ra- 
diation is emitted from the strips into the surrounding 
environment, as like an antenna. Electromagnetic ener- 
gy also may be coupled to neighboring traces and prop- 
agated into other circuits and systems where EMI oc- 
40 curs. The radiation energy is determined in part by the 
energy and frequency of the routed signal. For a con- 
ventional computer routed signals typically include the 
clock and other synchronous signals 12. Typically the 
clock or other synchronous signal 1 2 has a high frequen- 
ts cy. Energy is radiated at such frequency (i.e., the prima- 
ry or fundamental frequency) and at harmonics of such 
frequency. Such energy also is referred to as electro- 
magnetic interference because it causes interference 
with other electromagnetic waves in the environment. 
50 of particular concern are signals within the radio and 
television frequency spectrum, interference with radio 
and television signals is perceived as static or white 
noise. Accordingly, EMI emissions occurring within the 
120 kHz bandwidth of conventional electronic radio and 
55 television receivers is undesirable. Thus, it is an object 
of the invention to spread the energy of the clock signal 
an other synchronous signals 1 2 over a frequency band 
in excess of the 1 20 kHz bandwidth or another EMI-crit- 
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ical frequency bandwidth of interest. Fig. 2 shows an ex- 
emplary frequency spectrum 26 for a clock signal 12. 
The spectrum 26 includes a primary frequency 1, (i.e., 
the clock signal frequency) and multiple harmonics f 2 , 
f 3 of the primary frequency. 

To spread the energy of the clock signal 1 2 over a 
broad spectrum, the clock signal 12 is amplitude mod- 
ulated with an envelope signal 20. The envelope signal 
20 is a broadband signal having a frequency spectrum 
including primary frequencies not higher than the clock 
signal primary frequency, f v Preferably, the envelope 
signal primary frequencies do not exceed one-half the 
clock signal primary frequency. Fig. 3 shows an exem- 
plary frequency spectrum 34 for a broad band, rectilin- 
ear-wave, envelope signal 20. The envelope signal fre- 
quency spectrum 34 spans from a first frequency f 4 to a 
second frequency f 5 to define a bandwidth BW 45 . 

A modulation circuit 22 is used to amplitude modu- 
late the clock signal or other synchronous signal 1 2 with 
the envelope signal 20. In one embodiment the modu- 
lation circuit 22 includes an exclusive 'OR' gate 24. The 
modulated signal 14 output from the modulation circuit 
22 is a dual side band suppressed carrier signal. Fig. 4 
shows an exemplary frequency spectrum 36 of a mod- 
ulated signal 14 derived from the clock signal 1 2 of Fig. 
2 and the envelope signal 20 of Fig. 3. Note that by using 
amplitude modulation, the modulated signal 14 is a dual 
side band suppressed carrier signal. Comparing Figs. 2 
and 4 it is seen that the energy of the primary frequency 
^ is spread over two side bands 40, 42. Similarly the 
energy of the first harmonic f 2 is spread over two side 
bands 44, 46 and the energy of other harmonics (e.g. 
f 3 ) are spread over respective dual side bands (e.g., 48, 
50). Note that each side band 40-50 has a bandwidth 
equal to the bandwidth BW 45 of the envelope signal 20 
(See Fig. 3). Thus, by using a wide bandwidth envelope 
frequency spectrum the clock signal energy is spread 
beyond the 120 kHZ bandwidth of interest (or another 
EMI critical bandwidth of interest). 

To achieve spreading of more than 1 20 kHz, the pri- 
mary frequencies defining the envelope signal frequen- 
cy spectrum conform to the following equation (I): 



's>(F 



critical 



12) 



(II) 



2*f 4 + 2BW 45 >F criti ca 



(0 



where, 



(II): 



f 4 is the lowest frequency of the envelope signal 
spectrum; 

BW 45 is the envelope signal bandwidth; and 
^critical = 120 kHz or another EMI critical frequency 
of interest. 

Equation (I) is equivalent to the following equation 



where f 5 is the highest frequency of the envelope 
5 signal spectrum; 

For Critical = 120 kHz the lower frequency of the 
DSB-SC signal left side band 40 to the upper frequency 
of the DSB-SC signal right side band 42 spans at least 
120 kHz. For adjoining side bands 40, 42 forming one 

10 continuous band centered at f., this is achieved using an 
envelope signal having a spectrum 34 spanning from f 4 
= 0 to f 5 > 60 kHz. For non-adjoining side bands one 
solution is to use an envelope signal having a spectrum 
commencing at f 4 > 60 kHz. Another solution is to have 

75 the bandwidth BW 45 > 60 kHz. Another solution is to 
have f 5 > 60 kHz. In other embodiments other solutions 
to equation (I) are used. Preferably, the envelope fre- 
quency spectrum 34 upper frequency bound f 5 is less 
than the first frequency. The envelope frequency spec- 

20 trum 34 for best mode embodiments includes frequen- 
cies less than one-half the clock signal frequency, f 1 . By 
using an envelope signal frequency spectrum 34 con- 
forming to equations (I) or (II) there is a substantial de- 
crease in detectable EMI emissions about the primary 

25 frequency 1^ and the various harmonics f 2 , f 3 (e.g., less 
energy in frequencies within range t, + F critica| /2, f 2 ± 

F critica/ 2 > *3 ± F criiicat /2 )- 

Referring again to Fig. 1, the modulated signal 14 
exhibiting the frequency spectrum 36 of Fig. 4 is routed 

30 from source 16 to destination 18 via conductive signal 
path(s) 15. Thus, the signal routed over the PC board 
traces and other radiation emitting signal paths has its 
energy significantly spread over a wide bandwidth. As 
a result, a substantial portion of the EMI emissions will 

35 be filtered out by conventional receiver devices, (e.g., 
frequencies outside of the ranges f, ± 60 kHz, f 2 + 60 
kHz, f 3 ± 60 kHz are filtered out). Further, unfiltered EMI 
emissions picked up by conventional receiver devices 
are at a substantially reduced energy level. At the des- 

40 tination 18 the modulated signal 14 is demodulated to 
retrieve the clock or other synchronous signal 12 as an 
output clock or other synchronous signal 60. A demod- 
ulation circuit 62 is used to amplitude demodulate the 
modulated signal 14. In one embodiment the demodu- 

45 - lation circuit 62 includes an exclusive 'OR gate 64. The 
amplitude and frequency of the clock signal 12 input to 
the modulator 22 at the source 16 are substantially the 
same as the amplitude and frequency of the clock signal 
60 output from the demodulator 62 at the destination 1 8. 

50 Also, the phase relationship between the clock signal 
12 and the clock signal 60 is constant. 

To perform the demodulation operation the demod- 
ulator 62 receives the modulated signal 14 and an en- 
velope signal 20'. The envelope signal 20' used at the 

55 destination 18 has the same amplitude and frequency 
pattern as the envelope signal 20 used at the source 1 6. 
Preferably, the envelope signal 20' and modulated sig- 
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nal 14 are phase aligned at the demodulation circuit 62 
or prior to being input to the demodulation circuit 62. Fig. 
5 shows an embodiment in which the envelope signal 
20 is routed from the source 16 to the destination 18 
over PC board traces and/or other oft -chip or off-board 5 
conductive signal paths 15. Alternatively the same en- 
velope signal 20 is routed to both the source 1 6 and des- 
tination 1 8. 

In another embodiment the envelope signals 20, 20* 
are derived separately at the source 1 6 and destination * o 
18. For the demodulation process to be accurate, and 
result in substantially the same signal pattern in the input 
clock signal 12 and output clock signal 60, the signal 
pattern of the envelope signals 20 and 20' at the source 
1 6 and destination 18 are to be the same. Fig. 6 shows is 
an embodiment of the apparatus for distributing a clock 
or other synchronous signal 12 in which an envelope 
signal generator circuit 70 is located at both the source 
16 and destination 18. In one embodiment the envelope 
signal generator 70 is a pseudo-random code generator 20 
responsive to a key or other seed 72. By inputting the 
same key 72 to the source's envelope signal generator 
70 and the destination's envelope signal generator 70, 
the same envelope signal 20, 20' is produced at the 
source 1 6 and destination 1 8. According to various em- 
bodiments, the key. 72 is predefined and stored at both 
the source and destination, is routed to both the source 
16 and destination 18 envelope signal generator 70, or 
is routed from one of the source and destination enve- 
lope signal generator 70 to the other. In embodiments 30 
in which a key is changed, periodically or aperiodically, 
and routed to either or both of the source and destination 
envelope signal generators 70, the time period between 
key changes is preferably greater than that of any re- 
sulting envelope signal io. 35 

Referring to Fig. 7 a schematic block diagram of one 
embodiment of a modulation circuit 22' is shown. The 
modulation circuit 22' includes a frequency doubler 78, 
a set of D flip-flops 80, 82, 84, 86, inverter 88 and the 
exclusive OR gate 24. The frequency doubler 78 dou- 40 
bles the frequency of the clock or other synchronous sig- 
nal 12 to precisely define each edge of the clock signal 
or other synchronous signal. The exclusive OR gate 24 
performs the modulation of the clock signal and enve- 
lope signal. The flip-flops 80-86 set the phase relations *s 
of signals input to the exclusive OR gate 24 so as to 
prevent signal glitches from being transmitted from the 
modulation circuit 22 (e.g., to the demodulator 62). Spe- 
cifically, because the outputs of flip-flops 80, 82 could 
change at the same time causing a glitch at the exclu- so 
sive OR gate 24 output. Flip-flops 64, 86, however, pre- 
vent the glitch from propagating out of the modulation 
circuit 22 along signal path 14 toward the demodulator 
circuit's 62 exclusive OR gate 64. The output from the 
modulation circuit 22' is the modulated signal 14. In 55 
some embodiments the envelope signal 20' also is out- 
put. 

Although a preferred embodiment of the invention 



has been illustrated and described, various alternatives, 
modifications and equivalents may be used. Therefore, 
the foregoing description should not be taken as limiting 
the scope of the inventions which are defined by the ap- 
pended claims. 



Claims 

1. An apparatus (10) for reducing EMI emissions 
along conductive signal paths within a digital sys- 
tem which are attributable to synchronous signals, 
the digital system having a source circuit (16) gen- 
erating a first synchronous signal (12) for distribu- 
tion to a destination circuit (18), the apparatus com- 
prising: 

the first synchronous signal (12) occurring at 
the source circuit (16) and having a first signal 
frequency spectrum (26) comprising a first fre- 
quency (f-j ) and harmonics (f 2 ,f 3 ) of the first fre- 
quency; 

a first envelope signal (20) having a first enve- 
lope frequency spectrum (34) comprising pri- 
mary frequencies (f 4 -f 5 ) not greater than the 
first frequency and defining a first bandwidth 
(BW 45 ); 

a modulation circuit (22) within the source cir- 
cuit receiving the first synchronous signal and 
the first envelope signal, the modulation circuit 
amplitude modulating the first synchronous sig- 
nal and the envelope signal to generate a dual 
side band suppressed carrier signal (1 4) having 
dual side bands (40, 42) about the first frequen- 
cy and about the harmonics of the first frequen- 
cy; 

a first conductive signal path (15) within the dig- 
ital system routing the dual side band sup- 
pressed carrier signal from the source circuit to 
the destination circuit; 

a second envelope signal (20') having a second 
envelope frequency spectrum (34) equal to the 
first envelope frequency spectrum and defining 
the first bandwidth; and 
a demodulation circuit (62) within the destina- 
tion circuit (18) receiving the dual side band 
suppressed carrier signal via the first signal 
path and receiving the second envelope signal, 
the demodulation circuit for amplitude demod- 
ulating the dual side band suppressed carrier 
signal with the second envelope signal to re- 
generate the first synchronous signal (60) for 
use by the destination circuit; and 
wherein detectable EMI emissions attributable 
to the first synchronous signal are reduced by 
not routing the first synchronous signal (12) 
from the source circuit to the destination circuit 
and instead routing the dual side band sup- 
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pressed carrier signal (14), the dual side band 
suppressed carrier signal having energy 
spread over the first bandwidth, the first band- 
width being wide enough to reduce detectable 
EMI emissions. 

2. The apparatus of claim 1 , in which primary frequen- 
cies (f 4 -f 5 ) of the first envelope frequency spectrum 
(34) exclude frequencies greater than one-half of 
the first frequency (f^. 

3. The apparatus of claim 1 , in which the first envelope 
frequency spectrum (34) has a least primary fre- 
quency (f 4 ) and a greatest primary frequency (f 5 ); 
and wherein bandwidth of the first envelope fre- 
quency spectrum is the greatest primary frequency 
minus the least primary frequency; and wherein the 
greatest primary frequency is greater than 60 kHz. 

4. The apparatus of claim 1 , further comprising: a sec- 
ond signal path electrically coupling the source cir- 
cuit and the destination circuit; and wherein the first 
envelope signal (20) is routed from the source cir- 
cuit to the destination circuit via the second signal 
path; and wherein the second envelope signal (20') 
is the received first envelope signal. 

5. The apparatus of claim 1 , further comprising: a first 
envelope signal generator (70) at the source circuit 
for generating the first envelope signal and a sec- 
ond envelope circuit generator (70) at the destina- 
tion circuit for generating the second envelope sig- 
nal. 

6. The apparatus of claim 5, in which the first envelope 
signal generator receives a predefined key (72) 
from which the first envelope signal is derived and 
in which the second envelope signal generator re- 
ceives the predefined key (72) from which the sec- 
ond envelope signal is derived. 

7. A method for reducing EMI emissions in a digital 
system, comprising the steps of: 

amplitude modulating a first synchronous sig- 
nal (12) at a source (16) using a first envelope 
signal (20) to derive a dual side band sup- 
pressed carrier signal (14), the first synchro- 
nous signal having a first signal frequency 
spectrum (26) comprising a first frequency (t,) 
and harmonics (f 2 , f 3 ) of the first frequency, the 
first envelope signal having a first envelope fre- 
quency spectrum (34) comprising frequencies 
not greater than the first frequency and defining 
a first bandwidth (BW 45 ); 
routing the dual side band suppressed carrier 
signal from the source to a destination via a first 
off-chip signal path (15); and 



amplitude demodulating the dual side band 
suppressed carrier signal using a second en- 
velope signal (20*) at the destination to regen- 
erate the first synchronous signal (60), the sec- 
5 ond envelope signal having a second envelope 

frequency spectrum (34) equal to the first en- 
velope frequency spectrum and defining the 
first bandwidth; and 

wherein detectable EMI emissions attributable 
10 to the first synchronous signal are reduced by 

not routing the first synchronous signal (12) 
from the source to the destination and instead 
routing the dual side band suppressed carrier 
signal, the dual side band suppressed carrier 
15 signal (14) having energy spread over the first 

bandwidth, the first bandwidth being wide 
enough to reduce detectable EMI emissions. 

8. The method of claim 7, in which primary frequencies 
20 of the first envelope frequency spectrum (34) ex- 
clude frequencies greater than one-half of the first 
frequency (f^. 

9. The method of claim 7, further comprising the step 
2$ of routing the first envelope signal from the source 

(1 6) to the destination (1 8) via a second signal path; 
and wherein the second envelope signal (20') is the 
received first envelope signal (20). 

30 10. The method of claim 7, further comprising the steps 
of: 

generating the first envelope signal (20) from a 
first predefined key (72) input to a first envelope 

& signal generator (70) at the source (16); and 

generating the second envelope signal (20') 
from a second predefined key (72) input to a 
second envelope signal generator (70) at the 
destination (18), wherein the first predefined 

40 key equals the second predefined key. 
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